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ON SPACE, TIME AND ALTERNATION 
Introduction tg “On time-space classes and their relation to the theory of 
real addition” by A.R. Bruss and A.R. Meyer and “The complexity of 
logical theories” by L. Berman 
The following two papers deal with the problem of determining the precise 
complexity of some logical theories. Earlier work had attempted to classify these 
theories with regard to space and time alone. However, this approach had not been 
completely successful. Our work suggests that neither space nor time alone is 
adequate for obtaining exact classifications for logical theories. 
A new measure, STA, is introduced which takes space, time and alternation into 
account (see the second paper for an explanation of alternation). With respect to 
STA, an exact classification of some logical theories can be obtained by proving a 
comp:eteness result. 
In the first paper by Bruss and Meyer, a new lower bound on the theory of real 
addition is exhibited by dealing with time and space simultaneously. The complete- 
ness result by Berman, presented in the second paper, is based on the idea of 
counting the time used by alternating Turing machines. The proof techniques for 
both results are fairly similar, and the details are worked out in the first paper. After 
this initial work was done, it was observed that the result of Bruss and Meyer can also 
be obtained by using alternating Turing machines as the underlying computational 
model and keeping track of space, time and alternation. A sketch of this alternate 
proof appears at the end of the second paper. 
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